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.ABSTRACT 

Because the enrollment question is central to the 
resolution of a number of issues facing Itigher education^ 
institutions as well as jurisdictional bodies have becoa* 
increasingly ccncernei with the determination of futur.e student 
demand. However^ the changing characteristics of our . population ' 
indicate the. need for a new and somewhat more complex model for 
pro jecting/ejxrollments than heretofore has .been required^ one which 
recognizes a variety of demographically-dif f erentiated population 
sectors" and their uniquely characterized patterns of .participation in 
various t^pes cf organized educational experience. Presented is an 
example of suth an endeavor. It was precipitated by 'the needs of a 
task force" appointed by a state-level governing board to make 
apprais-als of the impacts upon f uttlre enrollment prospects resulting 
from the application of a variety of policy assumptions designed to 
achieve explicitly defined goals. The development of a model to which 
a variety of "what if" t/pe of questions could be* addressed was a 
direct outgrowth of this experience. (Author) 
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I Abstract ♦ i 

I Because the enrollment questioh is^tentral to the resolution of 
a number of issues facing higher education, institutions as well as 
j ur i s^i ct i onaT bod I es have become increasingly, concerned with the 
determination of future student demand. However, the chang i ng char- 
acteristics of our populatibn Indjcate the need for a new and somewhat 
more- compVex model for projecting enrollments than heretofore has been 
'required, one which recognizes a variety of demog raph i ca 1 ly-d i f f eren- 
tiated population sectors and their uniquely characterized patterns of 
participation in various types of organized educational experience. 
This presentation concerns an example of such an endeavor. It was 
precipitated by the needs of a task force appointed by a state-level 
governing board .to make appraisals of the Impacts upon future enroll-. ^ 
ment prospects resulting from the application of a variety -of policy 
assumpt ions ^designed to achieve explicitly defined goals. The dev.elop- 
ment of a model to which a- variety of "what if" type of questions could 
be addressed was a d t rect * outg rowth of this experience. 
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AS'Sf '^SING THE IMPACTS OF FUTURE STUDENT DEMAND: 
AN APPLICATION OF A 
y. D EHOGRAPHICALLY-DI FFERENTIATED PROJECT ION /lODEL 

The changl/ig composition and magnitude of enrollments and '^heir 
uncertain prospects are caus i ng c'onf 1 I cts witl^^^n the higher education 
community concerning the allocation of fiscal resources, the selecti^ 
of goals, and the establishment of program priorities. Because the 
enrollment qy,esti6n is central to the resolution of these issues*', 
institutions as well as jurisdictional bod i es , have ^become increasingly 
concerned with the determinat«:ion of future student demands *and how the 
educat ional. process can adapr to them. But if th i s - assessment is to 
be of utility, it must be focused upon the patterns of individual, 
behavior rather than extrapolations of historical measures of enroll- 
ment. • * , 



^ For some years, it has been customary to fo^cast enrollments in 
higher education from the simple cohor't relationships of enrollments* 
to births, s^conda ry >»schoo 1 graduates, or the traditional college age 
population (Mangelson, No rr i s , Pou 1 ton , and Seeley, 197^; Or^utt, 
Greenberger, Korbel, and R?v^in, 196i). The procedure provided quite 
accurate results inasmuch as the proportional distribution of the 
demograph i ca 1 ly differentiated segments of th^higher education enroll- 
ment retained some degree of stability over time>x. But the prospective 
shifts in the composition of our population suggest tPT&t the constant 
proportionality phenomerrjon'wi 1 1 not prove to be applicable in the near 
future. By itself, the Changing characteristics of our population 
indicate the need for a new and somewhat more complex model for pro- 
jecting enrollments, one^which recognizes a variety of differentiated 
population sectors and^ their uniquely characterized patterns of parti- 
cipatioh in yarioui types of educational experience. 



Back-g round 

This presentation concerns an examf^le of an endeavor directed'^ 
toward devel opment . of such a model. It was an Qu}:growth of a program 
conceived by Pennsylvania's higher educ^\|c^n coordfnating board, 
directed by its j u r i sd i ct iona T agen'cy, and ' conducted by a committee 
composed of representatives of both this agency and a cross-section 
of educational institutions.. The directed purpose of . the program was 
the preparation of appraisals of the impacts upon future enrollment 
prospects resulting from the application of a variety (jT^olicy assump 
tions developed to achieve explicitly defined goals. As such, it was 
desi^rted to serve as an instrument for evaluation of enrollment ques- 
tions of a "what if" nature. ^ Frequently in the course of delibera- 
tions, the part ici pants ^were frustrated in their attempts to^quantify 
the effect of some hypothesized goal. J'he practical realities of 
time constraints led to employment by the committee of coping mechan- 
isms to meet its immediate obligations (State Board of Education, 
197^1 and 1975). However, the ' i nadequac i es of the existing informa- 
tional and methodological base also led to a resolution to pursue Tn 
parallel an objective addressed to surmounting the^e deficiencies, in 
order to refine'or even revise the initial findings. 

The initial step toward this goal was provided as a result of two 
unrelated developments occurring within the provinces of the normally 
assigned respons i b i 1 i t i es of * two of the members. First, there was 
the completion of an age- and sex-cfi f ferent iated model for projecting 
the populat;ion of the 3tate (Sfenier, 'l975a and^l975b). Second, 
there was the conduct of a survey of the age- an*d sex-compps i t i on of 
both the full- and part-time enrollments in the. state's colleges and 
universities (Division of Educational Statistics, 1975)- Although 
these two'data sources were not fully consistent with one another, 
they were sufficiently compatible from a specification standpoint to 
just ify. proceeding with the formulation of a mo'del for projecting 
state-wide enrollments in various types of organized educational 
activities from a tfemog raph i ca 1 1 y d i f f erent 1 a ted * popu 1 a t J on forecast. 



Formul at ion 

Conceptually the model is based upon the premise that a sector of 
the general population, possessing a set of demographic character i stf ics 
distinguishing it as unique from all others, has an associated set oV 
probabilities, which- descrfbe its distribution amor>g various types oA 
organized educational activities. K these participation rates are \ 
constant or projectible over time, they may be employed, in conjunc- \ 
t«on with a suitably di saggregated forecast of the population, to 
generate a projection of enrol Iment. 

Mathematically, the formulation for calculation of the demograph- 
ically and educationally unique components of enrollment may be 
expressed as follows: 

where E = enrollment of persons with demographic character- 

e , d , y 

istics *'d»' in educational act i vi t i es "e*' in year 'V'* 

P =\population with demographic characteristics "d'> in 

'year "y" 

t = participation rate in educational activity with 

e ,d ,y 

characteristics *'e" of persons with demographic 

characteristics '^d" in year "y" 

^ - i 

From these enrollment components, aggregations of enrol Inient .over 
common demographic and educational characteristics mgy h& computed as 
fol 1 ows : ' n 



E = /.Ej ,fordandy=1,2,3---vn 

d.y - 



e^r . • 

' ' . ... 

where E = enrollment of persons with demographic characteristics 
d,y 0 * ^ 

••d" in year "y'* 




on 



E -7 E . fpr e and y = 1,2,3. ...n 
e,y / e,d,y x » » 

d=l ^ 

/ wheYe E = enrollment jn educat1\onal activity with character- 
e,y J 

istics "e" in year "y" 



Data Requi rements 

For app 1 i cat i on as a forecast i ng veh i c 1 e , two types of i nf ormat i 
, are required for use of the Described relationship. First is a demo- 
, graphically differentiated forecast of the population for each year in 
the time horizon. The second is a set of participation rates of each 
\ of these demograph i ca 1 ly differentiated, population sectors, wi th i n 
\ various educational activities for the base yikr^ and for aay years . 
vwithin the t I^rie horizon in which changes are 5(^it i c i pated . 

Specification of Dejnographic and Educational Characteristics/ " 

\ The potential number of discriminating characteristics associated 
wit^ college attendance is extensive. Summa r i za t i ons of various 
research efforts in this area have been prepared by Fblger and Nam 
(IS^?!, and Shryock and Siegel (1975). ^For deve 1 opment ;of a project- 
tion n\odel, the selection of characteri sties, i s case-specXf i c and/ 
limited to those on which measurements can be provided or estimated 
from existing data. 



For our purposes, population was demog raph i ca 1 1 y differentiated " 
by the two sexes, two rac i a 1 categor i es , and five different age groups. 
The participation of each of these population sectors within higher 
education was further disaggregated by type of attendance ^d five 
different levels of study. The speci f i cat i ons of these characterist- 
ics are detailed fn Table 1. 

7 
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TABLE 1 



DEMOGRAPHIC AND EDUCATIONAL CHARACTERISTICS 



Demograph i c 



Sex: 



Male 
Femal'e 



. Race: 



White 

Racial Minority 



Age : 




18-22 

23-25. 
26-30 
31-35 
36-55 



^-/^ ' Educat i ona 1 

V- • r L*" — — 



Attendartge : 

Ful 1-Time 
Part-Time 

Level of, Study : 

C red It 

Occupational 
Baccalaureate 

' FI rst Professional 
and Graduate 
Unci ass I f ied 

Non-Credl t 



* 



Population Projection's y ' , " "^-J^ 

•A projection of population for^^S^any as twentycfive years was 
obtained by application of a sector-difh^t"T>ti-a model for Pennsyl- 
vania developed by Senier (l975a and^ 1975b^^c.a^e the demographic 
differentiation from the population model is^H^ed to sex and five- 
year age groups, certain a,dj ust,ments were made i nH^fm^^eocnpos i 1 1 on of 
the output. Racial distribution was introduced us i ng "data co44^cted 
by the U.S. Bureau of the Census (1970) and the age cat,egories we're . 
recompiled in accord with the s|ec i f i cat i ons cited previously. 



Participation Rates ' 

The participation rates may be introduced simply for the base 
year, in which case the enrollment projection will reflect only the 
impact of changing population composition, or for a series of years 
in the time horizon as well in order to show the impact of prospect- 
ive shifts in participation. , V 



s 



For our purposes, rates applicable to Pennsylv^ia for the base 
year were computed from measures of ^rollment, appropriately disag- 
gregated demographical ly .and educationally, and from the similarly 
demographical ly differentiated population. 

For those educational activities circumscribed by the credit cat- 
egorization, opening FalV^NroHments by level of study and type of 
attendance (Humme l\ 1 976) were employed. These in turr. were further . 
subdivided raciallyjby the use of data collected in connection w,i th 
the so-ca'll'ed Federkl "compliance report" (Hummel and . Nunemake r ,^ 
1975) and age-wise by employment of an age distribution survey 
(Division of Education Statistics, 197-5)- 

l|,e non-credit category of enrollment represented a unique problem 
inasmuch as Ondup 1 i cated counts of enrollment at a fixed point in time 
•are not typically compiled -for this type of educational pursuit. Thus, 
^Vta compiled in two .special surveys on adult education made by the U.S 



Bureau of the CeQSus for the National Center for Education Statistics ^ 
(197^ and 1975) were employed to derive approprl^ate participation rates 
'in non-credit educational activities offered by institutions of-highSr 
Education. Inasmuch as the surveys were conducted on a nationwide 
basis, the use of the participation rates derived from se data is 
explicitly conditioned on the assumption of applicability to Pennsyl- 
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, Appl icat ion / i 

The model which has been* programmed, i n PL/1 for use on an I BM 370, 
generates projections of enrollment by multiplying the disaggregated 
population projection by the similarly differentiated participation 
rate's for each educational sector. A facsimile of the output for two 
years is ^lown in Table 2. Headcount enrollments are displayed rn terms 
of sex, race, attendance, and level of study. Selected aggregations 
jov'er (fcmmon characteristics are also compiled as is a summary conver- 
sion to full-time-equivalent enrollment. ' ^ 

Use of the model may be directed to three types of situations. 
First, it may be employed simply as a more refined method of forecast- 
ing. Second,, it may be of utility for identification of salient trends 
in the composition of enrol 1 ments wh i ch mi §ht otherwise go unnoticed. 
Third, it may find application for assessment of the impacts of various 
assumed "goal s in a typical "what if" mode: I 1 1 ust rat.i ve examp 1 es of 
each of these three cases a re descr i be^d below. • * 

♦ '1 mproved Methodology 

Because the model differentiates among a wide variety of popula-. 
tion sectors and their appropr i ate educati ona1 activity patterns, the 
enrollment projectio^ are sensitive to changes in population composi- 
tion. As a result the projection may exhibit a s i gn i f fcan t 1 y different 
patterr^ from that produced from a typical relationship of enrol Irnent to 
a s i ngle' cohort of population. This divergence is particularly notice- 
able in those situations where the population composition is shifting, 
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a phenomenor^which will be- characteri st ic of the forthcoming decade.- 

In Figure 1 are shown two projections of the total headcount 
credit enrollment for PennsyWania over the next fifteen years. .The 
higher qF the two proj ecU-effis wa-s developed from application of the 
de^cribeti model apd Veflects the effect of changing popuUrtton compo- 
'sitiq^n ihasmuch as current participation rates are assumed to be. 



applicab^fe over the ful 
computed! by applying an 



time-horizon. The lower projection was 
historically observed rel at i onsh i p between 
enrollment and the traditional l8'to 22 year college-age population to 
a projection of this sarjie population sector. ^ 



Trend I dent i fi cat ion 



'since the model pro|jects the enrollment, for in.divjdual demographic- 
ediicational sectors i nde'f^endeht ly frbm one anqther, ^he butput/rom the 
application may be useful in identifying salient trends in the composi- 
tion of future .enrol Imen^s. ^' \ ^ ^ 



For example, in Figiire 2 a.re shown the projections of both full- " 
and part-time credit enrdllments for Pennsylvania through t990, assurping 
contj^d applicability of the cur rent part i ci pat ion rates. The upper 
curve portraying full-time attendance, reflects a significant drop ^ 
after I99O ^whereas • the lower^curve, applicable to p^a-rt-time ^nrollment^, 
^continues to exhibit a growing trend through I985. • # ' . \ 

Impact Assessment . ^. 

Inasmdch as the model is formu-latfd in a way to . f ^fei 1 i ta;te alterr 
ation in- the participation f^tes of the-'population sectors in vari^gips 
educational act ivi t ies over time, i«Efy be. employed to measure the 
prospective i\pact of assumed cha^^ in part ic^' pat ion irj one or mare ^ 
years in the time horizon; 

The characteristic ''what if" mode of application is illustrated v' 
in Figure 3 which shows two projections of^total hea(3count credit enroll 
ment for Pennsylvania o'ver the- 197^1990 time span. The lowef of the 

12 ^ 
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FIGURE T 

EXAMPLE 0°F RESULTS: IMPROVED METHODOLOGY 

COMPARISON OF ENROLLMENT PROJECTIONS 
, FROM DEMOGRAPHIC MODEl AND 
18-22 YEAR COLLEGE-AGr COHORT 
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FIGURE 2 

example of results": trend identification 

'differentiation by ^ttendan^/ status 
of enrollment projectlion from 
/ demographic model 
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s FIGURE 3 

EXAMPLE OF RESULTS: IMPACT ASSESSMENT 

IMPACT UPON ENROLLMENT PROJECTION 
FROM DEMOGRAPHIC MODEL FROM ASSUMED EQUIVALENCY OF MALE AND FEMALE 

PARTICIPATION RATES BY 1990 
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two projections is based upon assumed continued applicability of cur- 
rent pa rt i c i pat i on rates. ^Fhe upper projection portrays the total 
enrollment if the pa rt i c i pat i^dn rates of female sectoirs of the popula- 
tion are increased i-n a 1 i.near. fashion over the , t^me jspan to those 
equivalent to the )fiale sectors of the popu 1 at i on by^^go. 



Further I nnovat i on . ' . 

/ ♦ 

The i nst i tut i on of innovation efforts directed toward refinement 

of the described model will depend in "lar^ge measure upon " percept i ons 

of its utility to policy itiakers. Aspects deserv i ng further attention' 

may be divided into thos^ confirmed to the existing set spec i f i ca- 

tions and those expanding upon the array. > |. 

Within the initiarl category, ^n area of obvious' meri t concerns 
the development of the availability of measures, whisphx^are fully con- 
sistent with'^pne another and do not rely, upon approximation. Of 
specific note aK^ those related to the' educat i ona 1 sectdV <jf non-credlit 
enrollment. Although the* existing deficiencies could be, oWrcome \ 
trhrough i nst i t ut i on\f add i t i ona 1 su rvi^y vehicles, the re^uc\ance to 
contribute to the alre'^dy si gn i f i.cant burden represented by JThese 

nstruments will cause pvfior consideration to be given to the'^sappl ?ca- 
tron of s-ampling proceduris^s . " \ 

Concerning innovations expanding on the existing spec i f i cat ! on$ , 
further disaggregation with.regar'd to educational sectors and the 
introduction of income "discriminants within the population sectors are 
perceived as areas i^equ i r i ng- ^"plorat i on . ' 



General App 1 i cab i 1 i ty 

Although tffe**^rol Tment projection model as described is case- , 
specific, its conceptual basis is applicable to analogous organizational 

. • • •- . ■ < 

■16 ■ ■ ■ . 



or geographical structures. The experience has Indicated that, in 
spite of informational deficiencies,, i^t is feasible to formulate a 
modeV which incorporates a' variety of demog raphical ly differentiated 
population secto/s and t he i r un i que ly characterized patterns of parti- 
ciffation in different typ'es of educational activities. Such a construct 
is of particular utility in evaluating the impact of prospective change 
It is^suggested that the need for such Appraisals are likely to increase 
..n the' future, as the educational copimurjity devotes greater attention 
to widening its accessibility to population sectors beyond those tra- 
ditionally associated with the collegiate expe^r i ence,' 
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faculty members vn'th divergent views in such a way that one or both of 
them will change their attitudes? Which faculty have a proclivity for 
interdisciplinary exploration of ideas and which feel so strongly about their 
own disciplines that they probably will be non-contributing members of an 
interdisciplinary team? Which faculty have so little confidence in students' 
abilities to be involved in designing their own learning experiences that 
they logically would not be the ones asked to serve as mentors in self-directed 
programs? 

Concl usion 

Colleges (and individual programs within colleges and universities) 
differ widely in terms of the particular academic ethos which attracts 
and retains certain types of students. Faculty help to shape the curricular- 
instructional environment, both in their role as formulators of academic 
policy and as implementors of particular teaching styles in the classroom. 
Students make judgments among institutions, choosing one which they believe 
will suit their needs and in which they hope to find the learning environment 
hospitable. All too often, choices are based on inadequate information and 
knowledge; the instructional environment is most commonly a missing element 
in such decisions. Resulting conflicts are manifested in disillusionment, 
dissatisfaction or even al ienation of students, in campus debates based 
on emotional rather then rational grounds and sometimes in departure of 
the student from the institution which he/she had initially viewed as a 
desirable choice. 

Based on their individual orientations, faculty debate policy and 
devise curricular processes, sometimes with little understanding of student 

^1/ 
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learning style preferences. Attempts at improvement of teaching, at least 
as reflected in better student ratings, may fail because some students feel 
rhat the particular instructor's style can never result in a good learning 
environment for them. 

Administrators encourage interdi sci pi i nary efforts v/hich fail v;hen 
the faculty involved discover that they cannot agree on even the basic 
purpose of the course, much less the process through which the learning 
experience is to be implemented. In some colleges career-oriented programs 
are tried and abandoned because they conflict v/ith the prevailing educational 
philosophy of faculty, v/hile attempts in other colleges to broaden the , 
liberal education components fail for precisely the same reasons. 

For an institution to be responsive to changing educational needs 
of students, to use its faculty resources effectively and to maintain 
institutional viability, a necessary first step is to better understand 
the educational views and preferences of the key participants, namely 
the students and faculty. Where these views conflict, the conflict must 
be faced, the reasons for differences ascertained and experimentation 
undertaken to facilitate optimum matching of students and faculty. 
Consideration should be given to recognition of more than one serviceable 
academic environment to accomodate the diversity of student and faculty 
views. The institutional research technique presented here is one direct 
method of detecting potential conflict and developing better understanding 
of the person-environment interaction within a given institution. 
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